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© MOWITCRTING OF THE "IPOUL ARA™ DUMPING AlkA JN HAocoallUosnllo DAY - . -
FOR LF“}“rh OF. “R“DGE SDOIL DISPOSAu ON FHYTOPLANK OV GROWTH‘ :
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;:t;L€§ay reSuLL in” Lnrlchment of coastel waters.: Such enrlchmen
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-;Q ' 1t is feared, might stlmulaee phytoplankton growth causing -
‘pndeSL ah‘o c;fect@ upon populatlon dynamlcs.L One such adverse?

effec, Je11d be the exp1051ve growth of toxic organlsmﬁ such -as -

A Gonyeu a¥x temarensis, a dlnoflagellate whose Sporadlc occuerenoe o
-lS bclleuea o be somehow tled to nutrlents derlved from land o };f
' runoii ana a changed nutrlent chemlstry of its habltat

1 r

In orne to evalnete the nature and extent of such effects,

1t ha sm meﬁ rrnéwnt to monltor dumplng 0peratlong, the alm e

'?Eeing Lo TOUK:Lor c“dnges 1n phlecal chemacal or blologlcal

“F” RS characLer;g_ics of t&e rece¢v1ng waters whlch could be attrlbated

"Thc rrefent leporf concerns a s¢mflar exemlnetlon of'dreﬂge

,';p01l duwo:ng_et “the " S0~ CQllca.“foﬁl dre approxlmate]y 15 mlles’

due east of Nahant (d.. 25' N at 70 35' W. Long.)u_
Thla dmeng area is c;rcuTar 1n outl:ne with a dlameter of

. ebéroxlmct ly 2‘m13es.$ ‘The bottom contours deeerlbn a shallow
depre581oa roughlv 7 v&tors deeper at'the ceneer than at tnq perl-
ehely._ The ceneer l;ee_ln watel OL abouu 100 meters depuh To B
“the east 'lles the northwesfern LerNLnus of the Stellwagen Bank

\:yn(xmgurearl 6} The area Ln questlon bas been used as the olte

for dlupoeal oL coneaJnerlzed wastoes and other sunken objecta_:

for many years, gettlnq lLS name from the presence there of

object which might "foul" flshlng gear.

1. Martin C., and C.S. Yentsch, 1973. Ewvaluation of ﬁﬂe effect
. ©*f dredging in the Annigsquam River Waterway on nutrient chemistry
, ¢ seawater and sediments and on phytoplankton growth. Final
Report, U.S. Army Corps of Engincers Contract #DACW33-73-M-0944,
Cape inn Society for Harine Science, Inc. : :
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i?*;: Durlug Lhe Sprlng and summer of 1“73 becween 50 000 and ;;ﬁ
60 ;000 cubic yards ‘of” polﬁueed dredge spoil taken from the-~” 5
L( \r Basin of the’ Charles“Rlver were dep051ted nt ‘this locati

Two staeloﬂg'were selected £or study, one called the "foul aroe

- e

N2 Center otdtlon located at the buoy Whlch marks tne renter of .

JQ§_1the dlSpOSdl area, and a secopd one mlle due north of the nortggrn
i margln.‘ The 1aLter is referred to as the "foul area™ Reference
o . E
Stathﬁ ( ee Flgure l) These statlons were oocupled by the;

R/V Blge1ow on two separaee OCC&QLOHS:_ 30 August 1973 between.

hours.ye

<.,

; The monltorlng program 1noluded the follow1ng components.
i fluoreocence of surface ﬂaters
. surface chlorophyll "’ : - RO < RERaS
__joatnychermograph and Lherﬂlvtor Leﬂoerature proflles
- light transmission proimles«;# L -

ﬂfbaLhymeLrlc survey. S e .
» qualitative phytoplankton examluatlon w;th opec1al SoE
-: attention to the occurrence of red tide dlnoflagellates'
;auch as’ Gonyavlex tamarens is <0 :

Fluorometry of “foul area" anﬂ“adjacent surfaoe Uaters

'ously recorlea on’ two occasrons on two tranaeots across the

”hortﬁ—sourh ‘and . eaeewwest ares of the "foul area" u51ng a ﬁ;r
;Turner Model 111 rluoromoLor with flow-through cuvette.ﬁ S

Meaeurements were also made on two addltlonal trensocts,'

one

dlrececd toza a the coast (Lovton Harbor) and a’ gecond runnlng

roughly north Lo Caoe Anﬁ.‘ The aurface chlorophjll measurements

are’ 1ndlca od on Flg. i for th Auqu t BOLh ano Septomoer 27Lh

R 7v131ts L0 “the’ sLudy *rea Gl e " i
- hese ddta Tan bo summarlzed as follows:’ chlorObhyllnoon~[_ﬁifﬁj;%

ppnETal fons ey @ hweadare ol ‘phytopiankton pOPUldelon size in

the study area showed characterlstlc uniformity with mingr
i wvariations in local patches. Overall, the values reflected
t} concentratlons of chlorophyll pre ent in Massachusetts

t A

aﬂd LpaJan Baja, generelly. Az emLecLed,‘thore was an

--—__,...__ .
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. spo;ls lnfluenc ad thlS characterlstlc bloom. It.may'be worthrj

-
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w

-fo{vhrvea 1n August which coincided with the normal and regu*i'
~—larly occurrlng autumnal bloom of phytoplankton 1n the Gulf of

PR

) low ln A cust at both "Foul Area" statlons. S¢mllar levels wvere’

“?MaSSéchuscttE and Ipsw;ch Bays.“ See Table 1

'1ncrca ed 3evel of éhlorophyll in lafe Septemner over.that

Malne hauers.. Ihere was no ev1dence that the dLWplng of dredge‘
notlng thdt chlorophyll levels we;e Lound to be hlghest lnohoref;ﬁ
;rqm the "foul area® (P01n+ F, Flg._:) 5:~i=:~-4J“i:?j;?if
e _Surface chlorophyll concmntratlonq wehe “found to be qulte:gl

seen at Statlon'“x“ in Ipsw1ch Bay and at. Hodggln s Cove, Cape E
Ann._ Thls pOLnts to.a. general area—Wde smtuatlon w1th resoect

to phjtonlankton populatlon smze. In lafe Septembcr, levels rose-?

some:hat ConSlﬁtenL W1bh a general rlse in phytonjankton in

"fFoul Area-“ X { _
"Foul Area" ReFexence Stablon

28 Augdst 73

04 FPigures 8 and 9 show verti cal d*st¢1butlon of 11ght and
temperature at the foul area Ce nbcr and Reference Statlons,
respectively. Data from the sxte visits in August and Sept-

rs ‘..

€, 2 are shown.
"+ The August profxlcS“a*mboth stations reflec; the relatlvcly

stable summer conditions. At this time of year, the water becomes




L qulte transoarcnt ow1ng to the dlmlnlshnd oopulatlons oi .g

phytoplanxton and: to relatlvely low’ concentratlons of othcrf*_
i.”tL“artlculates.' Flfty percent transmLSSLOn was - located at lSH

iy - e

5%:?_'metexs., Stratlflcatlon in tomperatuee dlstrlbutlon is llkeWLSe,"

'characterlstac of . thlS perlod of the late sumrer. - A, pronounced
'thermocllne ewssted at 15 20 meLers w1th overlyihd'water rehchlng

. o.~.. o T

;§*ﬁf‘a max1mum of 20 °c in the top '5 meters._ From.50 meters ‘to the
bottom (90 meLers), tomoeratures were: unlﬁorm at about 6 5 C
One month later, thls stratlflcatlon was partlally dls-’”

%-ﬁrupted Surface waters had cooled off and lncreased m1x1ng

o was ev;dent The- thernocllne had ShlftEd downward sllghtly

and surface water meaeured 14 C.' nght transm1551on was much

reduced,; alllng below 50° 1n the flrst 10 meters._ These changes

“,agaln rcflect he seasonal pattern for thlS reglon, namely, surnl?

’renemed ouDDlleS of essentlal nutrlents from deeper waters.}?{

' thlS fall bloom of algae 1s charecterlstlc of the Gulf

Of Maane ﬂatels.ﬁ Related s dles durlng the_same Derlod 1n:u

Pm————

“Comﬂosetaon of nhytoolanecon'éoéﬁlatione;

1n the study aleas 1n August and September revealed no- unexpected
oatternq.ﬂ The dlnof]acellate Gouyaulax tamarensis was consolcuously

'*'absent in theAsamples ex amlncd._ Thls t:ouolesome cpec1es was not

"seen in Mas eachuvettq water 'at any tlme durlng the summer of 1973 .;,

The populaelone of plan{tonlc algae changed radlcally betweeﬁ

:thhe August anﬁ_Septemoer stady perlod ' In August, surface waters s

Were 1ow 1n phytoplankton with almost no dlatoms and small numbers:ﬁKT
of unarroured dinoflagellates with green xlagellates. This con-— |
dition was'wldespread and existed at both the "Foul Area" Center 'u .
and Reference Stations as well as at other points ntudfed. Chloro-
rhyll levels were correspondingly low (Table 1).

: Jn Septewmber; the surface phytoplankton reflected the L ',}'
‘characteristic upward shift regularly observed in Massachusetts

T . v
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As pomnted out carller, LT

- {hls autumnal blbom is stlwulatcd by 1ncreaaed nutrlent lcvels _ -
'r-ap a time when temperatures and solar radlatlon are sti ll adequate ng;

R T I - "a LT

_.to support cood phOthynth“th aCthlty._.

r5f?iTéblé 2. Dominant specxes of Phytoplanktcn in tho'“roul Area" BESI
September 27, 1973 1. bl e

Ske’etonﬁma cosnatum (“‘90°

Chaetoceras 6901plen¢'-

.Chaehoceras diadema . ..ot

:fNitschia 1onqissimélf

}Rhlzoselenla laua

~

In.veneral 'then,*the pattern of phytop]ankton populatxoniiuj;

changc ln the*"foul area™ seemed to reflect natural’ aeasonal
osc;llatlons in the- chnnlstty o; JOCal waters rather than. anyﬂ
. spec;flc hunam dlsvuptlve acthLLles.j We found no ev1dence to
f~suggest that these natural flucLuatlons were dlsturbea by tbe

{;,release in these waters of dredge sp01ls durnng thﬁ perlod gtudxed.nfi

However, slnc& the stuay was performed over, a relatlvely brief
period, it is of course not possible to predlct accurately the
effect of continuous dumping of similar dredge spoil in such an
( 2a, Xt is worth noting that sediment samples taken ip the
Mfoul arca" were clearly different in character from those

recovered at our Reference Station north of the "foul arca”
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- ‘Jfﬁo araylsh green “tnud cherecterlstlc at. depths greater than 80 t .
”-ﬁn&terv'ln thls regloﬁ was found to be covered to a depth of abouL

‘ﬂlfi. mrﬂ1th a flne deposlt of black mud._ ThlS surface layer was

*Ebsenc at the “Reference Statlon“ and has not Deen ob_erved at ;”

“our otner Ipsw1ch Bay statlons.' Jb_WOUld appoar to represent

H
'~}fﬁ,an accnmulatlon of flne dark sedlwent derlved from ins hore“‘
§

i *ﬂ ﬁosrts.- It was not w;thln the scope 0r our studles ‘to examlne

lthla isedlment dlS rlbutlon ln eny dotall buL we feel that 1t-3

-

:_wouid be useful to u“derstand the oxrigin, dlerloutlon and
dlagene81s of this materlal in relatlon to the chemrstry of
overlylng water., Samples of these ,edlments are: to be ekamlned

for heavy metal content at the New England Aquarlum (Dr. Gllbert).-

In concluSLOn, we feel that llmlted as the scope of monlcor—""

ng efforts such as the present one may be, there 10‘001516erablerr

;1oglc and merlt 1n performlnj stndles of thlS klﬁd ln connectlon
7w1th o;fshore dlsposal operatlons.- Predlctlve models of probable

’chemlstry and thus on the brochemlstry of pr:mary components't;

"of the rood webs'and chalns 1nvolved. 'olmltatlons of rosources

L - =, . ame

anc‘l tlne w:l_ll contlnue to govern the rate at Vh:a.ch these probm

"lems can be examlned.

Xenovers’, © P - S

T A e st e g s e o e e anie s



E el - 0 Caaer, o

;_-'...._ . ,,..—-.

Pnrt of Coast and Geodctlc Survey Chart No.'l?07_;w
t,show1ng loca?lon of V“oul Area and adjacent waters.-

T

;ff '<-fEigdfcjéﬂ;;.;jn-Part of Coast and Geodatic Survey Chart No. 1207 e
RV s we 0 -showing approximate bottom contours apd track T
l‘, B ._."' S L . Of RN BlgElO“\T ): ‘ A.'-:--'*l-_.*-_- -‘ A """:..

Bathymétrlc transect A-B {north*°outh) 1n "Foul
Area“ on. 30 v111 73.; EEE

gi{Fiéufé.ﬁff;;u?v Bathymetry transect B C

B gl [

T Figure'S.. Bathymetr_f *—ranseCt C D"-

Bathymetry transect D L-
-;_,._"‘ i -

Trachs of R/V ngelOW°7“Relatlvc ihtens ltY of s
surface fluorescence lb_lndlCatOl by numbers 1nr

‘;parenthescs for- 30. v111 73 and ln bracxets for
27 ld{ 73. - -_‘ __T-;_.:):_- 3 T T Lo : -

adjacent Lo'“Foul Area

wperatu:e and llcht dlstrlbutlon at "FOLI D
Area" Cepter and Reference Statlons on 30, Vlll 73.

[ -..f-.....__._..,..,.. .

J:Tcmberature and’ 11ght dlstrlbutlon at "Foul Area?
Centcr @nd Rcference SLatlons on. 27.ix.73, -

i £ . ,q;
. ar: . : . -
" H (Y ¢ -
i
: - g



Y
SR

A

YV

i

'l tlz z’E{:{j*IO g
ERTRERTY “”i“”]l'r'r'

\ALL‘_“”
= Iy

V7 el

tat . :
I.J‘ v

25
_Lj;, 2250 {4yt



Syl .‘I\

4 .
T )

- ( . ;‘.-avu-ll. )1\
P 0 ity
rome{L.,..-gln \1o-":g-€"—

." / ‘
f

15 Fl'“

g

PR
TR

D led Rl
i}

i

t

:ﬁh

14 = '15 “fre.,

203
o BT
% 39 f]J/'.:a)ﬂ"erge R
H Spey N

.A.N." pir
JG'

i
P~

Pigure 1.

EANL) H
T

MoAS ek,

. w."ccx
,7 i I3 IL OA D
A% -’3 I'G hbz‘)"- /1 3
3% A f Wy %” i
T ey g i g BT g
!’-'.o Ao
Hy t..' 2--5.; J 4 69 ‘
oy FinpsLednn ’
T

uart of Coast and. Geodotlc Stlvcy Chart No. 1207 showang
location of "Foul Arca®

G(‘~ e

/3, .

Y NG

v - ‘
PR

ﬂnd'

.-. s

g ”5“uﬁzésacn3
4 r"
\» s BELL R !

Ko SN
SR, "f:'\\

ﬁ-cmﬂru'c.

nt waters,



AR O It

7o 2170

iy e

T67 VN
R \ 66,07 s
=T 2100 i)

DRUSRIPYTy N I

S~

.. Sl
0 2eh

o

-~ 3 '
m;_l-.m!u JIH‘;T;‘;‘?‘-./O 2
e - 2229....'11.;.&’7._. [
. 230 - A .'

¢ iy,

i H:,

- i . ~
- LR -

S T T R S S I (U A S 07+ showing-is0 Toass
o et of Coast and Geodetic survey -Charth?{}Vl%igelow. Y ENal
12,1 Part; oL y+tom contounrs. anca track ol R/V ©45% BT e
. .1 approximate botiom coub e, e el B 20
] TR N R - 8 S 7 - et Bt L S
1\\\ 3., © e .‘-‘,", - e : K uil.:,,:‘;_zzf,u.—-.., : \\ R i N
SRR TORU Do PO e o e &y T F e, 8 e
D N, TTIDRRAY GrORE e ;:-.-205/ SRR LN B RGN T
126 Vo ey T NG > Qﬂ‘ffvm. WO g o e TE T e E
: (/‘\jl..p,k::\"}‘ S ‘GB'.-‘F ‘ *35 5-&\“\6 "v,/-. 171 : R .
1 . " c ’ ¥




P L A e L I S - - T

am e e
O I O I A

A

LA

T TR AR S S, TN -
R e i bim e @ e T L e
Paiegiiptel R 1t
TR

i

“"Foul Area":

[P

’/’f[;. :“' et
.

“in

Ir/;,,

I

i Lsee fa I?af.-

South)

= = 5~ :
A— [% . - : - - .
Tet . + . e = - —_— - - ST
£ 3 2 9 %77 ° . et
— ANVh.fnlr‘ m Z = . #._ ....____. B.f il e AT
: 7 5

28

. !’.-‘
VFOUL hg
\LH—L‘.‘_l, Iiar
276
0o
A"

.- -_]'-2'-’3:

H

-1

]
e

.’.

A

QtﬁAﬁ?=(NO£ﬁH:

nse

tra

18-

1.73. .

¥
-
o

e

tr

250 |

-V

i

' Bathyme

HF A

4
!

e

e’ 3.

{ .

1
"y
L
¥
3

163

‘Figur

L
¢

/["'"—-.'_
fsr TN _

1
]
o
o
S
v
[}

~44

-
—a

s~ ~2%

e e s
-
!

-y

)
M-fqal// | .

e

-
. an,
bl TR
”
———

38~

—

{
cried
3,



BT T

',{“
0 Rl {0

i
Jacen

78
0
hn

|I1H|l

e

e :.h!._‘ 3 .

.

'mmh

Y
iy

h#‘ndnu

SELL N puhea e pTee bR

-C..ad

A




:PEGul Area"

I
H

across;

L

fe)
Smo-
Lot
P el
b
RS

P (Fas

.-
...,-».I._.vm|..-..1..|9.
R

-

sect C

an

e
S bt LA

PERT
~
T

Bathymeﬁfy_tr

i

o L mn s R

T AR AL T € e ST ...I.I.

el

i ERE e e

i}
s
/

ns
P

o
Ty
& R bRty FE g R

4
l2iy
e

t4%




."‘;?,-p(' X
oSN i

3 N Ps e

9 :AH“FHII!HH;HH i
f\\ 276" 7
-I‘ .'1 A

~.
0 286~10

1 /r. L
e )Y i
i !.;7,_;:.-"{].'1.\'_,1..‘.?!5]“'.

Lgs
1300

Ears

PR =

4‘ !
LS

-]

‘Bathynetry '

Fo

e

Lot : ? . ‘,.:1 SRR . o S i 5,_'_"." ,, nt-_ng-'
LFigure: 6.7 transect D-E.adjacent to "Foul Area".

Cvma # 22y
ey,

'
. - ot N . £




-~ geFERENCE” S STATION _'-,__,
mmmn—-?ﬂ .u

5

_‘] ;
6]

ST AT A

: 4 ;:—'-\\

i

Y
7.»1‘..,.".?.“.. =7

g

v-: ?'l.é:';é{.‘

\“|.|‘nuhm’m|!p,

e i
\\\‘\“‘ \ \ syt
A K

YT }.,.{.nc ~ 550 ;—-'-fzsa-

{0

Al
\\\ y
'

‘\\‘\\
Q

\m\\\“

\\i‘

RElm

YA Blcfclow. tive 1nt.onsa.*‘y of surface . , =
£ ze is indi cated by numbers in parentheses rox : w  moE ”
7 anf in brackets: fox 27.ix.73. - T30 Ry e | B
g { . i, . . C;Q ~— :_:_-—---.
. b -$€3' . A :."..-_-_.N
R . . . - o . - = "~
PO : . ) 212 . - Fao
RSe——— L T - LR GRE I 1Ty . ~ 5 -
- e e 82 f:___‘:: _“___‘—_/% //-‘. ) e . :_ -‘.‘:‘_ \:
s ] e -:3._/.' Zl e B -‘;_* . L § Z
f i fo sl s IR A [ NS " 3
ot ‘s - - L
T ’ . 1 - ":HQ. /'-‘:'/’ 215 " . \‘ \\\"\ S‘-—-
' . . - ~. \\\\\\\\ / 3.:“ o
\ ’ : roy



Toemperature and light d

tribution at YFoul Area~Center Station”
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